, model variables, parameters and initial conditions page 2 Figure S1 , constant area and variable area simulations page 2 Figure S2 , hypo-osmotic simulations at pH 6.6, 6.8, and 8.6 page 3 Figure S3 , experimental data and the best simulations with the WS model page 3 Figure S4 and Table A Table S2 , the comparison of the best fits obtained with each model page 6 Table S3 , the comparison of the best fits obtained with each model page 7 Figure S1. Fitting simulations with the WS model considering constant or variable area. The experimental series of pH 7.6 was used to test fitting simulations with constant or variable area. In the first case, the initial area was fixed (5.27 x 10 -5 cm 2 ). In the second case the area was modified in each iteration according to its dependence with the volume (A = 4.836 V 2/3 ). Both simulations shown were run with Pf = 0.017 cm.s -1 , and Ps = 0.00063 cm.s -1 (data of pH 7.6, from Table S4 ). In average, the best Pf and Ps values (mean ± SEM, n=14) obtained with constant area were (x 10 -3 cm.s -1 ) 13 ± 3 and 0.47 ± 0.10, respectively. The best Pf and Ps values obtained with variable area were 9 ± 2 and 0.35 ± 0.07, respectively. . Fitting simulations obtained with the different models tested with published data in different pH conditions. Both W and WNOV models cannot reproduce the experimental record for pH conditions 7.6 and 8.6. The other three models (WME, WS, and WSNOV) fit close to experimental data and are practically not differentiable by visual inspection. The fitting analysis is shown in Tables S2 and S3 , and the parameter values are shown in Table S4 . 
Validation of the WS model
In order to validate the WS model we performed simulations assuming hyper-osmotic conditions. For each model, we adopted Pf and Ps values from the best fitting ranges obtained from the hypoosmotic conditions at pH 7.6. In the case of the WS model, these values are within the ranges (mean ± SEM x 10 -3 ): 9 ± 2 cm.s -1 for Pf, and 0.35 ± 0.07 cm.s -1 for Ps. Next, we performed experiments exposing vacuoles to external hyper-osmotic conditions and simultaneously determined the time course of external osmolality (Fig. S4A ) and vacuole volume (Fig. S4B) . The kinetics of the external osmolality was fitted to an exponential function (Fig. S4A) and incorporated into the models. As in hypo-osmotic conditions, both the WS and WSNOV models reasonably predicts the measured vacuole volume dynamics under hyper-osmotic conditions (Fig. S4B) . Therefore, an Akaike's analysis was performed (Table A) , which indicate that the WS model is the one that better describes the dynamics of vacuoles under hyper-osmotic conditions at pH 7.6 while constrained by the simultaneously measured external osmolarity kinetics. , and b*Vi=Vb) were used to simulate the volume time courses of the mean records of experiments at pH 7.6 under hyper-osmotic conditions. R is the result of the fit based on the sum of squares, k is the number of parameters of each model, n is the number of experimental points, AIC is the Akaike's index, and RE is the Evidence Ratio. The ER compares the Akaike's indexes (AIC) of two models and indicates how many times the model with the lowest AIC (the WS model) is preferred over the other. Vi: initial volume of the vacuole. Table 1 are plotted against pH (A) or proton concentration (B). While Pf shows variations of about one order of magnitude from pH 6.6 to 7.0, Ps shows less variation within the whole pH range (less than one order of magnitude between pH 6.6 and 8.6). The relationship between Pf and pH is comparable to previously published experimental data (See Fig. 5B in Sutka et al., 2005) , reflexing the aquaporins inhibition with acidic pH (at pH 6.6 and 6.8). 
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